Molybdenum disulphide (MoS2) has layered structure and is classed as a transition metal-disulphide (TMD) material. Recently it has drawn significant attention for exploring optoelectronic and photonic properties on subnanometre scale, with a potential for accessing quantum interactions [1] . The electronic structure and stoichiometry of TMDs make them distinguishable from the metallic graphene, as the TMDs depict a clear bandgap, as in compound semiconductors [2] , which is quite attractive for device engineering and applications in photovoltaic, energy storage, and bandgap engineered light-sources [3] . In this research, the fabrication of undoped and Yb 3+ -ion doped MoS2 nanometre (nm)-scale thin films are discussed using femto-second pulsed laser deposition (fs-PLD) and the structural and spectroscopic properties of fs-PLD are compared with liquidphase epitaxy grown undoped MoS2 films. Such a comparative analysis may offer materials fabrication platform in future for engineering optoelectronic and photonic devices on silica glass and silicon platforms.
The structural characterisations of two types of MoS2 thin films were analysed using Raman (in Fig. 1a ), FTIR, UV-visible, and X-ray photoelectron spectroscopic, atomic force and transmission electron microscopic techniques (Fig.1b ). The electronic structure of molybdenum disulfide (MoS2) was analysed through the first priciples calculations using density functional theory (DFT) using CASTEP code. Fig.1c shows the band structure of bulk and monolayer MoS2. DFT is known to significantly underestimate the band gap in materials, We have, therefore, used a recent computationally intensive hybrid functional (HSE06) code, which is able to predict the band gap accurately. Bulk MoS2 was geometry optimised (dispersion corrected TS-PBE functional) giving a=3.159 Å (-0.1%) and c=12.071 Å (-1.8%). A monolayer of MoS2 was modelled using a supercell with an interplanar (vacuum) distance of 15 Å to avoid interactions between adjacent sheets. DFT calculations accurately predict the expected increase in the band gap from bulk MoS2 (1.26 eV indirect) to monolayer MoS2 (1.99 eV indirect, ~2.2 eV direct). Indirect bandgap of monolayer MoS2 lies between point Γ to Γ-K in first Brillouin zone, while the direct band gap lies in point -K. The indirect to direct bandgap transition observed in MoS2 when shifted from bulk to monolayer is due to the quantum confinement effects [4] . 
